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EMS Emergency Medical Services 

Farmland Prime Farmland, Unique Farmland, or Farmland of Statewide 
Importance 

FEMA Federal Emergency Management Agency 
GHG Greenhouse Gas 
GSA Groundwater Sustainability Agency 
GWP Global Warming Potential 
HCP Habitat Conservation Plan 
HVAC Heating, Ventilation, and Air Conditioning 
IS Initial Study 
LACSD Los Angeles County Sanitation District 
lbs pounds 
Ldn Day-Night Average Noise Level 
Leq Equivalent Continuous Sound Pressure Level 
Lmax Maximum Leq 
Lmin Minimum Leq 
LRA Local Responsibility Area 
LARWQCB Los Angeles Regional Water Quality Control Board 
LST Localized Significance Threshold 
MEI Maximally Exposed Individual 
MS4 Municipal Separate Storm Sewer System 
MT Metric Ton 
N2O Nitrous Oxide 
NAAQS National Ambient Air Quality Standards 
NAHC Native American Heritage Commission 
NCCP Natural Community Conservation Plan 
ND Negative Declaration 
NO2 Nitrogen Dioxide 
NOx Oxides of Nitrogen 
NPDES National Pollutant Discharge Elimination System 
NRHP National Register of Historic Places 
O3 Ozone 
OEHHA [California] Office of Environmental Health Hazard Assessment 
P Project Feature 
PM10 Respirable Particulate Matter 
PM2.5 Fine Particulate Matter 
PRC [California] Public Resources Code 
R Refrigerants 
ROG Reactive Organic Gases 
RTP Regional Transportation Plan 
SB Senate Bill 
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SCAB South Coast Air Basin 
SCAG Southern California Association of Governments 
SCE Southern California Edison 
SGMA Sustainable Groundwater Management Act 
SCS Sustainable Communities Strategy 
SO2 Sulfur Dioxide 
SoCalGas Southern California Gas Company 
SOx Oxides of Sulfur 
SRA Source-Receptor Area 
State California 
SWRCB State Water Resources Control Board 
TAC Toxic Air Contaminant 
TCR Tribal Cultural Resource 
U.S. EPA United States Environmental Protection Agency 
VMT Vehicle Miles Traveled 
VOC Volatile Organic Compounds 
WRD Water Replenishment District of Southern California 
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Figure 2-1: Project Vicinity  
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Figure 2-2: Proposed Site Plan 
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ii.  substantially increase the rate or amount of surface runoff in a manner which 
would result in flooding on- or offsite; and 

iii.  create or contribute runoff water which would exceed the capacity of existing 
or planned stormwater drainage systems or provide substantial additional 
sources of polluted runoff; or 

iv. Impede or redirect flood flows? 

Less than Significant Impact.  The closest river to the Project is the San Gabriel River, 
approximately 0.6 miles east of the Property.  The Project would not result in the alteration 
of the San Gabriel River.  

The Project would be required to comply with existing regulations regarding drainage and 
pollutant discharge.  The Property was once occupied by a commercial development that 
was later completely demolished.  The Project would not introduce substantial additional 
impervious surfaces and any erosion or siltation impacts that might result from construction 
and grading activities would be prevented through erosion and sediment control BMPs.  
Therefore, the Project would not significantly alter the existing drainage pattern. 

Through compliance with existing regulations, the Project would not result in substantial 
erosion or siltation on- or off-site.  Impacts would be less than significant.  

On-site runoff would be conveyed to catch basins and storm drains located along City 
streets and drainage patterns would not be significantly altered with implementation of the 
Project.  Thus, the Project would not substantially increase the rate or amount of runoff in 
a manner which would result in flooding on- or off-site.  Impacts would be less than 
significant. 

The Project would not create or contribute runoff water, which would exceed the capacity 
of existing or planned storm water drainage systems or provide substantial additional 
sources of polluted runoff.  Impacts would be less than significant. 

Because the Project would be required to comply with all applicable regulations regarding 
drainage and discharge to the area, the Project would not significantly alter the existing 
drainage pattern in a way that would impede or redirect flood flows.  Thus, impacts would 
be less than significant. 

d) In flood hazard, tsunami or seiche zones, risk release of pollutants due to project 
inundation? 

No Impact.  According to maps provided by the Federal Emergency Management Agency, 
the Project is located within Zone X, which is outside of the 100-year flood zone area.  The 
Project is not located within a tsunami hazard inundation zone and is not in an area subject 
to current or projected future coastal flooding.  A seiche is caused by oscillation of the 
surface of a large enclosed or semi-enclosed body of water due to an earthquake or large 
wind event.  The Project is not located near a large enclosed or semi-enclosed body of 
water.  The Project would not result in an increase in flood risk at the Property.  Therefore, 
there would be no impact. 

e) Conflict with or obstruct implementation of a water quality control plan or 
sustainable groundwater management plan? 
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Environmental Determination: 

a) Result in substantial adverse physical impacts associated with the provision of new 
or physically altered governmental facilities, need for new or physically altered 
governmental facilities, the construction of which could cause significant 
environmental impacts, in order to maintain acceptable service ratios, response times, 
or other performance objectives for any of the public services: 

Fire Protection:  

Less Than Significant Impact.  Construction of the Project would have a low fire hazard 
due to the materials that would be used for Project design and the use of equipment, 
electricity, machinery fuel, welding, and other fire sources that may have a potential to 
create a fire.  The operations phase of the Project may involve the use of flammable 
materials used in the warehouse building.  

The Project would comply with applicable City fire prevention and protection 
requirements, including building/site design requirements, fire flow, and access 
requirements, as well as provisions for fire protection services, as adopted by the City and 
the 2022 California Fire Code.  There are two fire stations within 1 mile of the Project and 
response times would be expected to be prompt, when needed.  The Project would not 
affect response times or other performance objectives at the fire department due to the 
small scale of development and the low fire risk.  The Project would provide emergency 
access to the fire department in the event of an emergency.  Additionally, BMC sections 
establishes Development Fees applicable to all development projects for the purpose of 
defraying the cost of public facilities (including public improvements, public services, and 
community amenities) resulting from the increased demand for public facilities reasonably 
related to the development Project.  These fees assist the City in providing necessary public 
services for existing and proposed land use developments. Therefore, impacts related to 
fire protection would be less than significant. 

Police Protection: 

Less Than Significant Impact.  The Project would necessitate normal police services 
required by the rest of the City, when necessary.  The police station is approximately a 
half-mile northwest of the Project, and response times would be expected to be prompt, 
when needed.  Due to the small scale of development, the Project would not affect response 
times or other performance objectives at the police department.  Additionally, BMC 
sections establishes Development Fees applicable to all development projects for the 
purpose of defraying the cost of public facilities (including public improvements, public 
services, and community amenities) resulting from the increased demand for public 
facilities reasonably related to the development Project.  Therefore, impacts related to 
police protection would be less than significant. 

Schools: 

No Impact.  The Project does not involve the development of residential uses which would 
have had a direct demand on school facilities.  However, there would be a potential for 
Project-related employees to transfer their children to the local school district.  The 14 
workers needed for operation of the Project would be low and may also be met from the 
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Environmental Determination: 

a) Would the project increase the use of existing neighborhood and regional parks or 
other recreational facilities such that substantial physical deterioration of the facility 
would occur or be accelerated? 

No Impact.  A significant impact may occur if a project would include substantial 
employment or population growth, which could generate an increased demand for public 
park facilities that potentially exceeds the capacities of existing parks, causing premature 
deterioration of the park facilities.  The Project will not result in the addition of any new 
residential units that would potentially lead to increased use of existing neighborhood and 
regional parks or other recreational facilities.  The proposed office and service uses at the 
Property would not require a significant number of employees (14 estimated), due to the 
small scale of development and the likelihood that a substantial number of employees 
would be from local communities.  As such, the Project would not substantially increase 
the use of recreational facilities.  In addition, the Project would provide development fees 
that support the needs of parks and other recreational facilities within the City.  Therefore, 
the Project would have no impact related to substantial physical deterioration on 
neighborhood and regional parks. 

b) Does the project include recreational facilities or require the construction or 
expansion of recreational facilities which might have an adverse physical effect on 
the environment? 

No Impact.  The Project would not include or require the construction or expansion of 
recreational facilities.  The Project involves the construction of office and service facilities 
and does not include recreational facilities.  The Project would not result in the addition of 
any residential units that may place a greater demand on recreational facilities and would 
involve a relative small number of employees.  These employees would likely use 
recreational facilities near their residence and, consequently, would not require the 
construction or expansion of recreational facilities, which might have an adverse physical 
effect on the environment.  As such, no impact would occur. 

Mitigation Measures: 

None required. 
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APPENDIX A – CALEEMOD OUTPUT 
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May 16, 2023 

Side Studio 

NorCal Engineering 
Soils and Geotechnical Consultants 

10641 Humbolt Street Los Alamitos, CA 90720 
(562) 799-9469 

Project Number 23848-23 

16612 Grand Avenue 
Bellflower, California 90706 

Attn.: Mr. Tobin White 

RE: Geotechnical Engineering Investigation - Proposed Office/Warehouse Building 

for Bellflower-Somerset Water Company - Located at 10145 Artesia Place, in the 

City of Bellflower, California 

Dear Mr. White: 

Pursuant to your request, this firm has performed a Geotechnical Engineering Investigation for 

the above referenced project in accordance with your approval of our proposal dated March 16, 

2023. The purpose of this investigation is to evaluate the geotechnical conditions of the subject 

site and to provide recommendations for the proposed residential development. 

The scope of work included the following: 1) site reconnaissance; 2) subsurface geotechnical 

exploration and sampling; 3) laboratory testing; 4) soil infiltration testing; 5) engineering analysis 

of field and laboratory data; 6) preparation of a geotechnical engineering report. It is the opinion 

of this firm that the proposed development is feasible from a geotechnical standpoint provided 

that the recommendations presented in this report are followed in the design and construction of 

the project. It is the opinion of this firm that the proposed development is feasible from a 

geotechnical standpoint provided that the recommendations presented in this report are 

followed in the design and construction of the project. 
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1.0 Project Description 

Project Number 23848-23 

It is proposed to construct a new office/warehouse facility for the Bellflower-Somerset Water 

Company consisting of two buildings totaling 11,682 square-feet. The structures will be 

supported by a conventional slab-on-grade foundation system with perimeter-spread footings 

and isolated interior footings. Additional improvements will include a new asphalt/concrete 

pavement, hardscape and landscaping. Final building plans shall be reviewed by this firm prior 

to submittal for city approval to determine the need for any additional study and revised 

recommendations pertinent to the proposed development, if necessary. 

2.0 Site Description 

The subject property is located within the 10000 block and north side of Artesia Place, bordered 

by Woodruff Avenue to the east and Beverly Street to the north, in the City of Bellflower. The 

generally rectangular shaped lot is elongated in a north to south direction with topography of the 

relatively level parcel descending gradually from north to south on the order of a few feet. The 

site was once occupied by a commercial development that has since completely demolished. A 

small concrete slab is situated towards the center of the site while the reaming portion of the site 

consists of vacant land. 

3.0 Site Exploration 

The investigation consisted of the placement of one (1) electronic cone penetrometer (CPT) to a 

depth of 50 feet and three (3) subsurface exploratory borings by a truck mounted drill rig and 

with eight-inch outside diameter hollow-stem, continuous flight augers and a hand operated 

auger to depths ranging between 10 and 50 feet below current ground elevations. 

The CPT consists of advancing a cone-tipped cylindrical probe into the ground while 

simultaneously measuring the resulting resistance to penetration. An on-field computer 

generated CPT log measures the penetration resistance values and inferred soil description. 

The boring explorations were visually classified and logged by a field engineer with locations of 

the subsurface explorations shown on the attached Site Plan. 
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The exploratory borings revealed the existing earth materials to consist of fill and natural soil. 

Detailed descriptions of the subsurface conditions are listed on the boring logs in Appendix A. It 

should be noted that the transition from one soil type to another as shown on the trench logs is 

approximate and may in fact be a gradual transition. The soils encountered are described as 

follows: 

Fill: A fill soil classifying predominantly as a brown, fine grained silty SAND with 

occasional gravel was encountered to a depth of 1 to 1 ½ feet below existing ground 

surface. These soils were noted to be medium dense and moist. 

Natural: A natural undisturbed soil classifying as a brown, fine grained silty SAND to a 

sandy SILT with some clay was encountered beneath the fill soils. The native soils were 

observed to be loose to medium dense and moist to very moist. 

The overall engineering characteristics of the earth material were relatively uniform with each 

excavation. Groundwater was encountered at a depth of 28 feet below ground surface. Historic 

high groundwater in the vicinity has been recorded at 8 feet, as shown on the Seismic Hazard 

Zone Report for the Los Alamitos 7.5- Minute Quadrangle. 

4.0 Laboratory Tests 

Relatively undisturbed samples of the subsurface soils were obtained to perform laboratory 

testing and analysis for direct shear, consolidation tests, and to determine in-place 

moisture/densities. These relatively undisturbed ring samples were obtained by driving a thin­

walled steel sampler lined with one-inch-long brass rings with an inside diameter of 2.42 inches 

into the undisturbed soils. Bulk bag samples were obtained in the upper soils for expansion 

index tests and maximum density tests. 

Standard penetration tests were obtained by driving a steel sampler unlined with an inside 

diameter of 1.5 inches into the soils. This standard penetrometer sampler was driven a total of 

eighteen inches with blow counts tallied every six inches. Blow count data is given on the 

Boring Logs in Appendix A. Bulk bag samples were obtained in the upper soils for expansion 

index tests and maximum density tests. All test results are included in Appendix B, unless 

otherwise noted. 

NorCal Engineering 



May 16, 2023 
Page 4 

Project Number 23848-23 

4.1 Field Moisture Content (ASTM: D 2216) and the dry density of the ring samples were 

determined in the laboratory. This data is listed on the logs of explorations. 

4.2 Sieve analyses (ASTM: D 422-63) and the percent by weight of soil finer than the No. 

200 sieve (ASTM: 1140) were performed on selected soil samples. These results are 

shown later within the body of this report. 

4.3 Maximum Density tests (ASTM: D 1557) were performed on typical samples of the 

upper soils. Results of these tests are shown on Table I. 

4.4 Expansion Index tests (ASTM: D 4829) were performed on remolded samples of the 

upper soils to determine expansive characteristics. Results of these tests are provided 

on Table II. 

4.5 Atterberg Limits (ASTM: D 4318) consisting of liquid limit, plastic limit and plasticity 

index were performed on representative soil samples. Results are shown on Table Ill. 

4.6 Corrosion tests consisting of sulfate, pH, resistivity and chloride analysis to determine 

potential corrosive effects of soils on concrete and underground utilities. Test results are 

provided on Table IV. 

4. 7 R-Value test per California Test Method 301 was performed on a representative 

sample, which may be anticipated to be near subgrade to determine pavement design. 

Results are provided within the pavement design section of the report. 

4.8 Direct Shear tests (ASTM: D 3080) were performed on undisturbed and/or remolded 

samples of the subsurface soils. The test is performed under saturated conditions at 

loads of 1,000 lbs./sq.ft., 2,000 lbs./sq.ft., and 3,000 lbs./sq.ft. with results shown on 

Plate A and B. 
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5.0 Seismicity Evaluation 

Project Number 23848-23 

The proposed development lies outside of any Alquist Priolo Special Studies Zone and the 

potential for damage due to direct fault rupture is considered unlikely. The nearest fault is the 

Newport-Inglewood fault located approximately 10 kilometers from the site and is capable of 

producing a Magnitude 6.9 earthquake. Ground shaking originating from earthquakes along 

other active faults in the region is expected to induce lower horizontal accelerations due to 

smaller anticipated earthquakes and/or greater distances to other faults. 

The seismic design acceleration parameters for the project site are provided below based on 

the ASCE/SEI 7-16 American Society of Civil Engineers (ASCE) website, 

https://asce7hazardtool.online/. The seismic design report is attached is Appendix C. 

Seismic Design Acceleration Parameters 

Latitude 33.875 
Lonqitude -1 18.117 
Site Class D 
Risk Category II 
Mapped Spectral Response Acceleration Ss = 1.571 

S1 = 0.562 
Adjusted Maximum Acceleration SMs = 1.571 
DesiQn Spectral Response Acceleration Parameters Sos= 1.047 
Peak Ground Acceleration PGAM = 0.738 

Use of these values is dependent on requirements of Section 11-4.8, ASCE 7, exception 2 that 

requires the value of the seismic response coefficient Cs be determined by Equation 12.8.2 for 

values of T~ 1.5Ts and taken as equal to 1.5 times the value computed in accordance with either 

12.8-3 for TL~T~1.5Ts or Equation 12.8-4 for T>TL. Computations and verification of these 

conditions is referred to the structural engineer. 
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6.0 Liquefaction Evaluation 

The site is expected to experience ground shaking and earthquake activity that is typical of 

Southern California area. It is during severe ground shaking that loose, granular soils below the 

groundwater table can liquefy. A review of the exploratory boring log and the laboratory test 

results on selected soil samples obtained indicate the following soil classifications, field 

blowcounts and amounts of fines passing through the No. 200 sieve. 

Field Blowcount and Gradation Data 

. ' ' .:' ,.',• .. ' . ,' 

. Boring NP, • 
· · • ••• · •· .• •• ··· ······ ·· • · · >~JqWt(i4vts . / . R~ta,1ye . ? JCJ?a,~i~ij 
das~ifi~tkln: ·· . .. (blOWslft} • • • • • ·Oensitv < No. '2f.ltl$1eve . 

B-3@5' SM 4 Medium Dense 35 
B-3@ 10' CL 7 Medium Stiff 89 
B-3@ 15' SM 14 Dense 11 
8-3@ 20' ML 7 Medium Stiff 95 
8-3@ 25' ML 8 Medium Stiff 80 
8-3@ 30' ML 8 Medium Stiff 85 
8-3@ 35' ML 10 Medium Stiff 84 
8-3@ 40' SM 28 Dense 9 
B-3@ 45' SM 15 Medium Stiff 49 
B-3@ 50' ML-CL 15 Medium Stiff 94 

Based upon information in the California Division of Mines and Geology "Seismic Hazard Zone 

Map - Whittier Quadrangle", dated March 25, 1999, the subject site is situated within an area of 

historic occurrence of liquefaction, or local geological, geotechnical and groundwater conditions 

to indicate a potential for permanent ground displacement. 

Our liquefaction evaluation utilized the nearest mode of predominate Magnitude 6.9 Mw 

earthquake in our calculations. The analysis indicates the potential for liquefaction at this site to 

be high based upon a historical groundwater depth of about 8 feet and a Peak Ground 

Acceleration (PGAM) of 0.738g. The associated seismic-induced settlements would be on the 

order of 3¼ inches, based on the CPT sounding and would occur rather uniformly across the 

site. Differential settlements would be on the order of 2 inches over a SO-foot (horizontal) 

distance. Our calculations are given in Appendix D. 

Therefore, the design of the planned foundation shall include moderate mitigation to alleviate 

the effects of seismic induced settlements by incorporating either a post-tensioned slab design, 

mat foundation or a system of shallow wall and column footings connected with concrete grade 

beams to provide increased stiffness to the foundation system. 
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7.0 Infiltration Characteristics 

Project Number 23848-23 

Infiltration tests within the site were performed to provide preliminary infiltration rates for the 

purpose of planning and design of an on-site water disposal system field testing per County of 

Los Angeles Department of Public Works (LADPW) - Guidelines for Geotechnical Investigation 

and Reporting Low Impact Development Stormwater Infiltration. A truck mounted hollow stem 

auger was used to excavate the exploratory borings (B-1 and B-2) to depths of 5 and 10 feet 

below existing ground surface within the proposed infiltration areas. 

The borings consisted of six-inch diameter test holes. A three-inch diameter perforated PVC 

casing with solid end cap was installed in the borings and then surrounded with gravel materials 

to prevent caving. The infiltration holes were carefully filled with clean water and refilled after 

two initial readings. Based upon the initial rates of infiltration at each location, test 

measurements were measured at selected maximum intervals thereafter. Measurements were 

obtained by using an electronic tape measure with 1/16-inch divisions and timed with a 

stopwatch. Field data sheets are provided in Appendix E. 

Based upon the results of our testing, the soils encountered in the planned on-site drainage 

disposal system area exhibit the following field infiltration rates. The drainage disposal system 

shall utilize design infiltration rates based on the safety factor required by the city/county. 

Boring/Test No. Depth Soil Classification Field Infiltration Rate 
B-1/TH-1 5' Sandy SILT 6.0 in/hr 
B-2/TH-2 10' Sandy SILT w/ some Clay 2.1 in/hr 

Groundwater was encountered at a depth of 28 feet below ground surface in our deep boring 

(exploratory boring B-3). Historic high groundwater in the vicinity has been recorded at 8 feet, as 

shown on the Seismic Hazard Zone Report for the Los Alamitos 7.5- Minute Quadrangle. 

All systems must meet the latest city and/or county specifications and the California Regional 

Water Quality Control Board (CRWQCB) requirements. It is recommended that foundations 

shall be setback a minimum distance of 10 feet from the drainage disposal system and the 

bottom of footing shall be a minimum of 10 feet from the expected zone of saturation. The 

boundary of the zone of saturation may be assumed to project downward from the top of the 

permeable portion of the disposal system at an inclination of 1 to 1 or flatter, as determined by 

the geotechnical engineer. 
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8.0 Conclusions and Recommendations 

Project Number 23848-23 

Based upon our evaluations, the proposed development is acceptable from a geotechnical 

engineering standpoint. By following the recommendations and guidelines set forth in our 

report, the structures will be safe from excessive settlements under the anticipated design 

loadings and conditions. The proposed development shall meet all requirements of the City 

Building Ordinance and will not impose any adverse effect on existing adjacent structures. 

The following recommendations are based upon soil conditions encountered in our field 

investigation; these near-surface soil conditions could vary across the site. Variations in the soil 

conditions may not become evident until the commencement of grading operations for the 

proposed development and revised recommendations from the geotechnical engineer may be 

necessary based upon the conditions encountered. 

It is recommended that site inspections be performed by a representative of this firm during all 

grading and construction of the development to verify the findings and recommendations 

documented in this report. Any unusual conditions which may be encountered in the course of 

the project development may require the need for additional study and revised 

recommendations. 

8.1 Site Grading Recommendations 

Any vegetation and/or demolition debris shall be removed and hauled from proposed grading 

areas prior to the start of grading operations. Existing vegetation shall not be mixed or disced 

into the soils. Any removed soils may be reutilized as compacted fill once any deleterious 

material or oversized materials (in excess of eight inches) is removed. Grading operations shall 

be performed in accordance with the attached Specifications for Placement of Compacted Fill. 

8.1.1 Removal and Recompaction Recommendations 

All disturbed soils and/or fill (about 1 to 1½ feet below ground surface) shall be removed to 

competent native material, the exposed surface scarified to a depth of 12 inches, brought to 

within 2% of optimum moisture content and compacted to a minimum of 90% of the laboratory 

standard (ASTM: D 1557) prior to placement of any additional compacted fill soils, foundations, 

slabs-on-grade and pavement. Grading shall extend a minimum of five horizontal feet outside 

the edges of foundations or equidistant to the depth of fill placed, whichever is greater. 
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Due to elevated moisture levels in the upper onsite soils, it is possible that some wet and/or 

yielding soils may be encountered during site grading. Aeration of wet soils could be required; 

extent of such work will be determined during site grading. 

It is possible that isolated areas of undiscovered fill not described in this report are present on 

site; if found, these areas should be treated as discussed earlier. A diligent search shall also be 

conducted during grading operations in an effort to uncover any underground structures, 

irrigation or utility lines. If encountered, these structures and lines shall be either removed or 

properly abandoned prior to the proposed construction. 

Any imported fill material should be preferably soil similar to the upper soils encountered at the 

subject site. All soils shall be approved by this firm prior to importing at the site and will be 

subjected to additional laboratory testing to assure concurrence with the recommendations 

stated in this report. 

If placement of slabs-on-grade and pavement is not completed immediately upon completion of 

grading operations, additional testing and grading of the areas may be necessary prior to 

continuation of construction operations. Likewise, if adverse weather conditions occur which 

may damage the subgrade soils, additional assessment by the soils engineer as to the 

suitability of the supporting soils may be needed. 

Care should be taken to provide or maintain adequate lateral support for all adjacent 

improvements and structures at all times during the grading operations and construction phase. 

Adequate drainage away from the structures, pavement and slopes should be provided at all 

times. 

8.1.2 Fill Blanket Recommendations 

Due to the potential for differential settlement of foundations placed on compacted fill and loose 

upper native materials, it is recommended that all foundations including floor slabs be underlain 

by a uniform compacted fill blanket at least two feet in thickness. This fill blanket shall extend a 

minimum of five horizontal feet outside the edges of foundations or equidistant to the depth of fill 

placed, whichever is greater. 
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8.2 Temporary Excavations 

Project Number 23848-23 

Temporary unsurcharged excavations in the existing site materials may be made at vertical 

inclinations up to 4 feet in height unless cohesionless soils are encountered. In areas where 

soils with little or no binder are encountered, where adverse geological conditions are exposed, 

or where excavations are adjacent to existing structures, shoring or flatter excavations may be 

required. Additional recommendations regarding specific excavations may be provided once 

typical detail sections are made available. The temporary cut slope gradients given above do 

not preclude local raveling and sloughing. All excavations shall be made in accordance with the 

requirements of the soils engineer, CAL-OSHA and other public agencies having jurisdiction. 

Care should be taken to provide or maintain adequate lateral support for all adjacent 

improvements and structures at all times during the grading operations and construction phase. 

8.3 Foundation Design 

All foundations may be designed utilizing the following allowable bearing capacities for an 

embedded depth of 24 inches into approved engineered fill with the corresponding widths: 

Allowable Bearing Capacity {psf) 

Width (feet) Continuous Foundation Isolated Foundation 
1.5 2000 2500 
2.0 2075 2575 
4.0 2375 2875 
6.0 2500 3000 

The bearing value may be increased by 500 psf for each additional foot of depth in excess of 

the 24-inch minimum depth, up to a maximum of 4,000 psf. A one-third increase may be used 

when considering short-term loading and seismic forces. Any foundations located along 

property line or where lateral overexcavation is not possible may utilize an allowable bearing 

capacity of 1,500 psf. All foundations shall be reinforced a minimum of two No. 4 bars, top and 

bottom. A representative of this firm shall inspect all foundation excavations prior to pouring 

concrete. 

As previously stated, it is recommended that the foundation include mitigation of effects from 

seismic induced settlements by incorporating either a post-tensioned slab design, mat 

foundation or a system of shallow wall and column footings connected with concrete grade 

beams to provide increased stiffness to the foundation system. 
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8.4 Settlement Analysis 

Project Number 23848-23 

Resultant pressure curves for the consolidation tests are shown on Plates B and C. 

Computations utilizing these curves and the recommended allowable soil bearing capacities 

reveal that the foundations will experience settlements on the order of ¾ inch and differential 

settlements of less than ¼ inch. 

8.5 Lateral Resistance 

The following values may be utilized in resisting lateral loads imposed on the structure. 

Requirements of the California Building Code should be adhered to when the coefficient of 

friction and passive pressures are combined. 

Coefficient of Friction - 0.40 

Equivalent Passive Fluid Pressure = 250 lbs./cu.ft. 

Maximum Passive Pressure= 2,500 lbs./cu.ft. 

The passive pressure recommendations are valid only for approved compacted fill soils or 

competent native materials. 

8.6 Retaining Wall Design Parameters 

Active earth pressures against retaining walls will be equal to the pressures developed by the 

following fluid densities. These values are for approved granular backfill material placed 

behind the walls at various ground slopes above the walls. 

Surface·Slope of Retained Materials Equivalent Fluid Density 
• (Horizontal to Vertical (lb./cuJt.) 

Level 30 
5 to 1 35 
4 to 1 38 
3 to 1 40 
2 to 1 45 

Any applicable short-term construction surcharges and seismic forces should be added to the 

above lateral pressure values. An equivalent fluid pressure of 45 pcf may be utilized for the 

restrained wall condition with a level grade behind the wall. 
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The seismic-induced lateral soil pressure for walls greater than 6 feet may be computed using a 

triangular pressure distribution with the maximum value at the top of the wall. The maximum 

lateral pressure of (20 pcf) H where H is the height of the retained soils above the wall footing 

should be used in final design of retaining walls. Sliding resistance values and passive fluid 

pressure values may be increased by 1 /3 during short-term wind and seismic loading 

conditions. 

All walls shall be waterproofed as needed and protected from hydrostatic pressure by a reliable 

permanent subdrain system. The granular backfill to be utilized immediately adjacent to 

retaining walls shall consist of an approved select granular soil with a sand equivalency greater 

than 30. This backfill zone of free draining material shall consist of a wedge beginning a 

minimum of one horizontal foot from the base of the wall extending upward at an inclination of 

no less than¾ to 1 (horizontal to vertical). 

8. 7 Slab Design 

All concrete slabs shall be a minimum of six inches in thickness in the proposed warehouse 

areas and four inches in office and hardscape and placed on approved subgrade soils. 

Additional reinforcement requirements and an increase in thickness of the slabs-on-grade may 

be necessary based upon soils expansion potential and proposed loading conditions in the 

structures and should be evaluated further by the project engineers and/or architect. 

A vapor retarder (10-mil minimum thickness) should be utilized in areas which would be 

sensitive to the infiltration of moisture. This retarder shall meet requirements of ASTM E 96, 

Water Vapor Transmission of Materials and ASTM E 17 45, Standard Specification for Water 

Vapor Retarders used in Contact with Soil or Granular Fill Under Concrete Slabs. The vapor 

retarder shall be installed in accordance with procedures stated in ASTM E 1643, Standard 

practice for Installation of Water Vapor Retarders used in Contact with Earth or Granular Fill 

Under Concrete Slabs. The moisture retarder may be placed directly upon compacted 

subgrade soils conditioned to near optimum moisture levels, although one to two inches of sand 

beneath the membrane is desirable. The subgrade upon which the retarder is placed shall be 

smooth and free of rocks, gravel or other protrusions which may damage the retarder. Use of 

sand above the retarder is under the purview of the structural engineer; if sand is used over the 

retarder, it should be placed in a dry condition. 

NorCal Engineering 



May 16, 2023 
Page 13 

8.8 Pavement Section Design 

Project Number 23848-23 

The table below provides a preliminary pavement design based upon an R-Value of 44 for the 

subgrade soils for the proposed pavement areas. Final pavement design may need to be based 

on R-Value testing of the subgrade soils near the conclusion of site grading to assure that these 

soils are consistent with those assumed in this preliminary design. The recommendations are 

based upon estimated traffic loads. Client should submit any other anticipated traffic loadings to 

the geotechnical engineer, if necessary, so that pavement sections may be reviewed to 

determine adequacy to support the proposed loadings. 

Type of Traffic Traffic Index Asphalt (in.) Base Material (in.) 
Automobile Parking Stalls 4.0 3.0 3.0 
Light Vehicle Circulation Areas 5.5 3.5 4.5 
Heavy Truck Access Areas 7.0 4.0 8.0 

Any concrete slab-on-grade in pavement areas shall be a minimum of six inches in thickness 

and may be placed on approved subgrade soils. 

All pavement areas shall have positive drainage toward an approved outlet from the site. Drain 

lines behind curbs and/or adjacent to landscape areas should be considered by client and the 

appropriate design engineers to prevent water from infiltrating beneath pavement. If such 

infiltration occurs, damage to pavement, curbs and flow lines, especially on sites with expansive 

soils, may occur during the life of the project. 

Any approved base material shall consist of a Class II aggregate or equivalent and should be 

compacted to a minimum of 95% relative compaction. All pavement materials shall conform to 

the requirements set forth by the City of Bellflower. The base material; and asphaltic concrete 

should be tested prior to delivery to the site and during placement to determine conformance 

with the project specifications. A pavement engineer shall designate the specific asphalt mix 

design to meet the required project specifications. 
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8.9 Utility Trench and Excavation Backfill 
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Trenches from installation of utility lines and other excavations may be backfilled with on-site 

soils or approved imported soils compacted to a minimum of 90% relative compaction. All utility 

lines shall be properly bedded with clean sand having a sand equivalency rating of 30 or more. 

This bedding material shall be thoroughly water jetted around the pipe structure prior to 

placement of compacted backfill soils. 

8.1 0Corrosion Design Criteria 

Representative samples of the surficial soils, typical of the subgrade soils expected to be 

encountered within foundation excavations and underground utilities were tested for corrosion 

potential. The minimum resistivity value obtained for the samples tested is representative of an 

environment that may be severely corrosive to metals. The soil pH value was considered mildly 

alkaline and may not have a significant effect on soil corrosivity. Consideration should be given 

to corrosion protection systems for buried metal such as protective coatings, wrappings or the 

use of PVC where permitted by local building codes. 

According to Table 4.3.1 of ACI 318 Building Code and Commentary, these contents revealed 

negligible sulfate concentrations. Therefore, a Type II cement according to latest CBC 

specifications may be utilized for building foundations at this time. It is recommended that 

additional sulfate tests be performed at the completion of site grading to assure that the as 

graded conditions are consistent with the recommendations stated in this design. Corrosion test 

results may be found on the attached Table Ill. 

8.11 Expansive Soil 

The upper on-site soils are very low in expansion potential (El 0-20). When soils have an 

expansion index {El) of 20 or more, special attention should be given to the project design and 

maintenance. The attached Expansive Soil Guidelines should be reviewed by the engineers, 

architects, owner, maintenance personnel and other interested parties and considered during 

the design of the project and future property maintenance. 
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9.0 Closure 
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The recommendations and conclusions contained in this report are based upon the soil 

conditions uncovered in our test excavations. No warranty of the soil condition between our 

excavations is implied. NorCal Engineering should be notified for possible further 

recommendations if unexpected to unfavorable conditions are encountered during construction 

phase. It is the responsibility of the owner to ensure that all information within this report is 

submitted to the Architect and appropriate Engineers for the project. 

A preconstruction conference should be held between the developer, general contractor, 

grading contractor, city inspector, architect, and soil engineer to clarify any questions relating to 

the grading operations and subsequent construction. Our representative should be present 

during the grading operations and construction phase to certify that such recommendations are 

complied within the field . 

This geotechnical investigation has been conducted in a manner consistent with the level of 

care and skill exercised by members of our profession currently practicing under similar 

conditions in the Southern California area. No other warranty, expressed or implied is made. 

We appreciate this opportunity to be of service to you. If you have any further questions, please 

do not hesitate to contact the undersigned. 

Respectfully submitted, • 
NORCAL ENGINEER! 

Keith D. Tucker 
Project Engineer 
R.G.E. 841 

NorCal Engineering 

Mike Barone 
Project Manager 
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Excavation 

Project Number 23848-23 

SPECIFICATIONS FOR PLACEMENT OF COMPACTED FILL 

Any existing low-density soils and/or saturated soils shall be removed to competent natural soil 

under the inspection of the Geotechnical Engineering Firm. After the exposed surface has been 

cleansed of debris and/or vegetation, it shall be scarified until it is uniform in consistency, 

brought to the proper moisture content and compacted to a minimum of 90% relative 

compaction (in accordance with ASTM: D 1557). 

In any area where a transition between fill and native soil or between bedrock and soil are 

encountered, additional excavation beneath foundations and slabs will be necessary in order to 

provide uniform support and avoid differential settlement of the structure. 

Material for Fill 

The on-site soils or approved import soils may be utilized for the compacted fill provided they 

are free of any deleterious materials and shall not contain any rocks, brick, asphaltic concrete, 

concrete or other hard materials greater than eight inches in maximum dimensions. Any import 

soil must be approved by the Geotechnical Engineering firm a minimum of 72 hours prior to 

importation of site. 

Placement of Compacted Fill Soils 

The approved fill soils shall be placed in layers not excess of six inches in thickness. Each lift 

shall be uniform in thickness and thoroughly blended. The fill soils shall be brought to within 2% 

of the optimum moisture content, unless otherwise specified by the Soils Engineering firm. 

Each lift shall be compacted to a minimum of 90% relative compaction (in accordance with 

ASTM: D 1557) and approved prior to the placement of the next layer of soil. Compaction tests 

shall be obtained at the discretion of the Geotechnical Engineering firm but to a minimum of one 

test for every 500 cubic yards placed and/or for every 2 feet of compacted fill placed. 
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The minimum relative compaction shall be obtained in accordance with accepted methods in the 

construction industry. The final grade of the structural areas shall be in a dense and smooth 

condition prior to placement of slabs-on-grade or pavement areas. No fill soils shall be placed, 

spread or compacted during unfavorable weather conditions. When the grading is interrupted 

by heavy rains, compaction operations shall not be resumed until approved by the Geotechnical 

Engineering firm. 

Grading Observations 

The controlling governmental agencies should be notified prior to commencement of any 

grading operations. This firm recommends that the grading operations be conducted under the 

observation of a Soils Engineering firm as deemed necessary. A 24-hour notice must be 

provided to this firm prior to the time of our initial inspection. 

Observation shall include the clearing and grubbing operations to assure that all unsuitable 

materials have been properly removed; approve the exposed subgrade in areas to receive fill 

and in areas where excavation has resulted in the desired finished grade and designate areas 

of overexcavation; and perform field compaction tests to determine relative compaction 

achieved during fill placement. In addition, all foundation excavations shall be observed by the 

Geotechnical Engineering firm to confirm that appropriate bearing materials are present at the 

design grades and recommend any modifications to construct footings. 
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EXPANSIVE SOIL GUIDELINES 

Project Number 23848-23 

The following expansive soil guidelines are provided for your project. The intent of these 

guidelines is to inform you, the client, of the importance of proper design and maintenance of 

projects supported on expansive soils. You, as the owner or other interested party, should 

be warned that you have a duty to provide the information contained in the soil report 

including these guidelines to your design engineers, architects, landscapers and other 

design parties in order to enable them to provide a design that takes into consideration 

expansive soils. 

In addition, you should provide the soil report with these guidelines to any property manager, 

lessee, property purchaser or other interested party that will have or assume the responsibility 

of maintaining the development in the future. 

Expansive soils are fine-grained silts and clays which are subject to swelling and contracting. 

The amount of this swelling and contracting is subject to the amount of fine-grained clay 

materials present in the soils and the amount of moisture either introduced or extracted from the 

soils. Expansive soils are divided into five categories ranging from "very low" to "very high". 

Expansion indices are assigned to each classification and are included in the laboratory testing 

section of this report. If the expansion index of the soils on your site, as stated in this report, is 

21 or higher, you have expansive soils. The classifications of expansive soils are as follows: 

Classification of Expansive Soil* 

Expansion Index Potential Expansion 
0-20 Very Low 

21-50 Low 
51-90 Medium 

91-130 High 
Above 130 Very High 

*From Table 18A-I-B of California Building Code (1988) 
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When expansive soils are compacted during site grading operations, care is taken to place the 

materials at or slightly above optimum moisture levels and perform proper compaction 

operations. Any subsequent excessive wetting and/or drying of expansive soils will cause the 

soil materials to expand and/or contract. These actions are likely to cause distress of 

foundations, structures, slabs-on-grade, sidewalks and pavement over the life of the structure. 

It is therefore imperative that even after construction of improvements, the moisture 

contents are maintained at relatively constant levels, allowing neither excessive wetting 

or drying of soils. 

Evidence of excessive wetting of expansive soils may be seen in concrete slabs, both interior 

and exterior. Slabs may lift at construction joints producing a trip hazard or may crack from the 

pressure of soil expansion. Wet clays in foundation areas may result in lifting of the structure 

causing difficulty in the opening and closing of doors and windows, as well as cracking in 

exterior and interior wall surfaces. In extreme wetting of soils to depth, settlement of the 

structure may eventually result. Excessive wetting of soils in landscape areas adjacent to 

concrete or asphaltic pavement areas may also result in expansion of soils beneath pavement 

and resultant distress to the pavement surface. 

Excessive drying of expansive soils is initially evidenced by cracking in the surface of the soils 

due to contraction. Settlement of structures and on-grade slabs may also eventually result 

along with problems in the operation of doors and windows. 

Projects located in areas of expansive clay soils will be subject to more movement and "hairline" 

cracking of walls and slabs than similar projects situated on non-expansive sandy soils. There 

are, however, measures that developers and property owners may take to reduce the amount of 

movement over the life the development. The following guidelines are provided to assist you in 

both design and maintenance of projects on expansive soils: 
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• Drainage away from structures and pavement is essential to prevent excessive 

wetting of expansive soils. Grades should be designed to the latest building code 

and maintained to allow flow of irrigation and rain water to approved drainage 

devices or to the street. Any "ponding" of water adjacent to buildings, slabs and 

pavement after rains is evidence of poor drainage; the installation of drainage 

devices or regrading of the area may be required to assure proper drainage. 

Installation of rain gutters is also recommended to control the introduction of 

moisture next to buildings. Gutters should discharge into a drainage device or onto 

pavement which drains to roadways. 

• Irrigation should be strictly controlled around building foundations, slabs and 

pavement and may need to be adjusted depending upon season. This control is 

essential to maintain a relatively uniform moisture content in the expansive soils and 

to prevent swelling and contracting. Over-watering adjacent to improvements may 

result in damage to those improvements. NorCal Engineering makes no specific 

recommendations regarding landscape irrigation schedules. 

• Planting schemes for landscaping around structures and pavement should be 

analyzed carefully. Plants (including sod) requiring high amounts of water may result 

in excessive wetting of soils. Trees and large shrubs may actually extract moisture 

from the expansive soils, thus causing contraction of the fine-grained soils. 

• Thickened edges on exterior slabs will assist in keeping excessive moisture from 

entering directly beneath the concrete. A six-inch thick or greater deepened edge on 

slabs may be considered. Underlying interior and exterior slabs with 6 to 12 inches 

or more of non-expansive soils and providing presaturation of the underlying clayey 

soils as recommended in the soil report will improve the overall performance of on­

grade slabs. 
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• Increase the amount of steel reinforcing in concrete slabs, foundations and other 

structures to resist the forces of expansive soils. The precise amount of reinforcing 

should be determined by the appropriate design engineers and/or architects. 

• Recommendations of the soil report should always be followed in the development of 

the project. Any recommendations regarding presaturation of the upper subgrade 

soils in slab areas should be performed in the field and verified by the Soil Engineer. 

NorCal Engineering 
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Log of CPT-1 

Log of Borings B-1 to B-3 
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Depth Tip Stress L Sleeve Stre Pore Presst Ratio 

(ft) (tsf) (tsf) (psi) (%) 

0 0 0.2591 -0.093 0 

0.076 263.05 0.2508 -0.093 0.095 

0.138 447.4 0.4249 0 0.095 

0.203 401.52 0.5518 0 0.137 

0.272 361.42 0.5396 0 0.149 

0.345 297.27 0.4022 0 0.135 

0.409 217.92 0.383 0 0.176 

0.47 167.56 0.3431 -0.093 0.205 

0.536 138.56 0.3217 0 0.232 

0.6 116.56 0.3246 -0.047 0.278 

0.671 82.8 0.372 0 0.449 

0.736 77.21 0.4327 0 0.56 

0.798 69.47 0.5275 0 0.759 

0.864 59.4 0.6467 0 1.089 

0.929 50.07 0.7325 0 1.463 

0.99 43.17 0.7907 0 1.831 

1.054 34.03 0.8203 -0.093 2.41 

1.116 29.28 0.8219 -0.093 2.807 

1.196 24.99 0.7758 -0.186 3.104 

1.26 22.75 0.7081 -0.279 3.112 

1.323 20.61 0.6408 -0.279 3.109 

1.379 19.58 0.5805 -0.279 2.964 

1.452 18.28 0.5005 -1.676 2.738 

1.527 16.22 0.4125 -1.769 2.542 

1.584 14.83 0.3468 -1.769 2.339 

1.649 13.24 0.2927 -1.862 2.211 

1.71 11.75 0.2676 -1.211 2.278 

1.773 10.63 0.2599 -0.838 2.445 

1.856 9.51 0.2545 -0.559 2.676 

1.917 8.95 0.2604 -0.652 2.909 

1.977 8.49 0.2552 -0.373 3.008 

2.042 8.21 0.2656 -0.373 3.237 

2.103 8.21 0.2668 -0.279 3.251 

2.184 8.21 0.2611 -0.466 3.182 

2.249 8.58 0.2364 -0.745 2.755 

2.313 9.23 0.1618 -0.838 1.753 

2.379 10.44 0.1025 -0.931 0.981 

2.447 11.75 0.1393 -1.397 1.185 

2.511 12.49 0.1787 -1.024 1.43 

2.574 12.77 0.2194 -2.592 1.717 

2.64 12.22 0.2678 -1.118 2.193 

2.705 12.03 0.3176 -2.592 2.64 

2.767 11.38 0.3587 -3.632 3.153 

2.831 10.91 0.3835 -3.817 3.516 



2.891 10.54 0.3926 -3.817 3.726 

2.956 9.98 0.3847 -3.817 3.856 

3.019 9.7 0.3774 -3.725 3.892 

3.104 9.51 0.3743 -3.445 3.936 

3.168 9.51 0.3743 -3.352 3.936 

3.235 9.51 0.365 -3.632 3.838 

3.3 9.51 0.3513 -4.004 3.694 

3.36 9.51 0.3438 -4.283 3.615 

3.424 9.79 0.3458 -4.376 3.532 

3.483 10.07 0.3464 -4.656 3.44 

3.545 10.26 0.3414 -4.749 3.329 

3.609 10.26 0.322 -3.445 3.14 

3.692 10.26 0.281 -0.279 2.739 

3.755 10.26 0.2567 -0.279 2.503 

3.816 10.72 0.2393 -0.186 2.232 

3.88 11.19 0.2247 -0.186 2.008 

3.941 11.56 0.2159 -0.186 1.867 

4.024 11.66 0.2181 -0.186 1.871 

4.087 11.28 0.233 -0.186 2.065 

4.152 10.63 0.2511 -0.186 2.362 

4.216 10.26 0.2604 -0.093 2.539 

4.278 10.44 0.2584 -0.093 2.474 

4.34 10.82 0.2498 -0.093 2.309 

4.401 11.47 0.2326 -0.093 2.028 

4.463 12.59 0.2139 -0.093 1.7 

4.544 14.45 0.1916 -0.093 1.325 

4.604 15.76 0.1731 -0.186 1.098 

4.665 17.06 0.1523 -0.093 0.893 

4.731 17.81 0.1417 -0.186 0.796 

4.808 18.46 0.1345 -0.093 0.728 

4.874 19.3 0.1298 -0.186 0.672 

4.934 20.42 0.128 -0.093 0.627 

4.993 21.63 0.1199 -0.186 0.554 

5.056 22.57 0.1104 -0.093 0.489 

5.121 23.12 0.1226 0 0.53 

5.201 22.85 0.1387 -0.093 0.607 

5.263 22.19 0.152 -0.186 0.685 

5.331 21.07 0.1663 -0.117 0.789 

5.383 19.58 0.1773 -0.14 0.905 

5.466 18.65 0.1968 -0.14 1.055 

5.535 18.65 0.2105 -0.093 1.129 

5.581 18.65 0.2171 -0.186 1.164 

5.672 19.58 0.2191 -0.186 1.119 

5.729 20.61 0.2128 -0.186 1.033 

5.794 21.91 0.1996 -0.186 0.911 

5.855 22.85 0.1824 -0.093 0.799 

5.923 23.68 0.1599 -0.093 0.675 



5.988 24.06 0.1425 -0.186 0.592 

6.05 24.34 0.1384 -0.093 0.569 

6.12 24.62 0.1389 -0.279 0.564 

6.188 24.9 0.1409 -0.093 0.566 

6.255 25.08 0.1428 -0.093 0.569 

6.322 25.27 0.1454 -0.093 0.575 

6.389 25.36 0.1495 -0.093 0.589 

6.457 25.46 0.1507 -0.093 0.592 

6.522 25.55 0.1513 -0.186 0.592 

6.592 25.64 0.156 -0.186 0.608 

6.657 25.36 0.157 -0.186 0.619 

6.719 24.62 0.1636 -0.186 0.665 

6.789 23.4 0.1784 -0.186 0.762 

6.851 22.01 0.2026 -0.186 0.921 

6.912 20.42 0.24 -0.093 1.175 

6.977 18.74 0.2896 -0.093 1.545 

7.039 16.78 0.3374 -0.093 2.01 

7.109 14.64 0.3817 -0.279 2.607 

7.176 13.05 0.4067 -0.186 3.116 

7.245 11.84 0.4131 -0.186 3.488 

7.312 11.38 0.3875 -0.186 3.406 

7.376 11.38 0.36 -0.279 3.165 

7.442 11.38 0.3522 0 3.096 

7.511 11.94 0.269 -0.279 2.254 

7.58 12.68 0.3104 -0.279 2.447 

7.615 12.96 0.3485 -0.279 2.689 

7.681 13.52 0.3206 -0.279 2.371 

7.752 13.61 0.3513 -0.186 2.58 

7.819 13.71 0.3616 -0.093 2.638 

7.884 10.82 0.3788 -0.186 3.502 

7.961 15.11 0.4072 0.279 2.696 

8.033 16.13 0.4373 0 2.711 

8.103 17.16 0.4836 -0.093 2.818 

8.138 17.44 0.5106 -0.093 2.928 

8.208 17.34 0.5638 -0.279 3.251 

8.274 16.6 0.6181 -0.093 3.724 

8.341 16.13 0.6721 -0.186 4.166 

8.412 15.29 0.718 -0.093 4.695 

8.482 14.45 0.7529 -0.186 5.209 

8.548 14.27 0.7797 0 5.465 

8.618 14.27 0.8175 0 5.73 

8.684 14.64 0.8388 0 5.73 

8.754 15.48 0.8629 0 5.575 

8.822 15.95 0.8889 0.186 5.575 

8.89 16.32 0.9138 0 5.6 

8.926 16.69 0.9265 0 5.551 

8.992 16.97 0.9437 0 5.561 



9.061 16.97 0.9581 0.093 5.646 

9.126 17.25 0.9629 0 5.582 

9.191 17.81 0.9585 0 5.382 

9.284 18.46 0.947 0 5.129 

9.353 18.37 0.8997 -0.466 4.897 

9.386 18.65 0.8711 0 4.671 

9.456 19.58 0.8164 -0.466 4.169 

9.521 21.73 0.7711 0 3.549 

9.589 25.08 0.7214 -0.373 2.876 

9.654 28.44 0.6786 -1.304 2.386 

9.717 30.58 0.6357 -1.956 2.079 

9.786 31.89 0.5805 -2.142 1.82 

9.85 32.54 0.5356 -2.142 1.646 

9.92 33.2 0.5076 -2.142 1.529 

9.979 33.01 0.5023 -1.397 1.522 

10.049 32.54 0.5288 -0.838 1.625 

10.119 31.52 0.5817 -0.466 1.846 

10.187 29.75 0.6 -0.559 2.017 

10.255 27.13 0.5995 -0.559 2.209 

10.323 24.06 0.6219 -0.652 2.585 

10.392 20.98 0.6342 -0.652 3.023 

10.462 18.56 0.6433 -0.466 3.467 

10.524 16.78 0.6446 -0.373 3.84 

10.565 15.76 0.6463 -0.279 4.101 

10.64 15.76 0.6519 -0.698 4.137 

10.706 15.95 0.6545 -0.745 4.105 

10.776 18 0.6452 -0.652 3.585 

10.84 20.79 0.6269 -1.025 3.015 

10.902 24.06 0.5929 -1.583 2.465 

10.97 28.35 0.5632 -1.862 1.987 

11.037 31.05 0.5382 -2.793 1.733 

11.106 32.82 0.5244 -2.887 1.598 

11.175 33.48 0.5244 -2.887 1.567 

11.243 33.57 0.5244 -2.98 1.562 

11.309 33.1 0.5433 -0.186 1.641 

11.377 32.17 0.5688 -0.186 1.768 

11.445 30.49 0.5751 -0.186 1.886 

11.514 28.16 0.5735 -0.093 2.036 

11.55 26.76 0.5781 -0.093 2.16 

11.62 25.08 0.5907 -0.093 2.355 

11.681 25.18 0.5881 -0.093 2.336 

11.749 26.39 0.5868 -0.093 2.224 

11.815 28.63 0.5868 -0.186 2.05 

11.877 30.03 0.5868 -1.118 1.954 

11.973 29.75 0.5826 -3.817 1.959 

12.009 29 0.5769 -4.469 1.989 

12.082 26.57 0.5568 -5.028 2.095 



12.141 24.62 0.5415 -5.494 2.2 

12.21 22.57 0.54 -5.4 2.393 

12.277 20.79 0.5393 -5.307 2.593 

12.345 19.12 0.5445 -5.121 2.849 

12.411 17.81 0.5633 -5.028 3.163 

12.477 16.78 0.5685 -4.842 3.387 

12.545 16.04 0.5193 -4.842 3.238 

12.604 16.22 0.462 -4.749 2.848 

12.674 18.18 0.462 -4.656 2.541 

12.743 25.55 0.4651 -4.563 1.82 

12.81 36.27 0.4849 -4.563 1.337 

12.878 43.36 0.501 -5.121 1.156 

12.947 47 0.3619 -4.19 0.77 

13.017 51.01 0.4068 -1.397 0.797 

13.087 56.23 0.4553 -0.373 0.81 

13.124 59.96 0.4172 -0.373 0.696 

13.222 72.73 0.5145 -0.093 0.707 

13.256 76.56 0.5394 -0.093 0.705 

13.321 81.12 0.5618 -0.14 0.692 

13.41 87.65 0.5687 -0.14 0.649 

13.474 91.85 0.5716 -0.186 0.622 

13.538 96.42 0.5846 -0.093 0.606 

13.611 101.17 0.6061 0 0.599 

13.68 105 0.6309 0 0.601 

13.745 106.39 0.652 0 0.613 

13.806 106.39 0.6611 0.093 0.621 

13.876 105.93 0.6585 0.093 0.622 

13.911 106.35 0.6556 0 0.616 

13.977 105.65 0.6505 0 0.616 

14.046 106.3 0.6483 0 0.61 

14.115 108.91 0.6541 0 0.601 

14.179 111.71 0.6618 -0.093 0.592 

14.247 114.32 0.6821 0 0.597 

14.319 116.65 0.7088 -0.186 0.608 

14.388 117.96 0.7285 0 0.618 

14.459 116.74 0.7317 0 0.627 

14.529 113.95 0.726 0 0.637 

14.592 111.06 0.7163 -0.093 0.645 

14.657 108.73 0.7051 0.093 0.649 

14.728 107.33 0.6961 0.093 0.649 

14.79 106.49 0.6856 0.093 0.644 

14.856 106.11 0.6769 0 0.638 

14.923 104.9 0.6737 0 0.642 

14.984 103.13 0.672 0 0.652 

15.046 101.36 0.6675 0 0.659 

15.118 99.77 0.6503 0 0.652 

15.185 98.47 0.6276 0 0.637 



15.247 97.63 0.6102 0.093 0.625 

15.318 95.86 0.5979 0 0.624 

15.385 93.81 0.5902 0.093 0.629 

15.451 91.19 0.5816 0.093 0.638 

15.516 88.96 0.5658 0.186 0.636 

15.583 86.25 0.5481 0.093 0.635 

15.619 85.04 0.5385 0.093 0.633 

15.688 82.62 0.4903 0.093 0.594 

15.755 80.56 0.401 0 0.498 

15.823 79.35 0.4145 0 0.522 

15.892 78.98 0.4336 0 0.549 

15.96 80.1 0.4578 0.186 0.572 

16.023 82.52 0.4769 0.093 0.578 

16.092 82.62 0.4975 0.279 0.602 

16.153 90.73 0.523 0.279 0.576 

16.218 95.39 0.5638 0.186 0.591 

16.285 98.37 0.6219 0.093 0.632 

16.35 99.68 0.677 0.093 0.679 

16.417 99.87 0.7299 0.093 0.731 

16.483 99.03 0.7777 0.093 0.785 

16.548 99.77 0.8252 0.279 0.827 

16.615 98.93 0.8643 0.279 0.874 

16.682 99.68 0.894 0.279 0.897 

16.748 99.68 0.9129 0.279 0.916 

16.819 98.28 0.9256 0.279 0.942 

16.888 98.75 0.94 0.279 0.952 

16.959 104.25 0.9833 0.279 0.943 

17.025 114.13 1.068 0.186 0.936 

17.093 129.43 1.1733 0.186 0.907 

17.128 137.44 1.2285 0.093 0.894 

17.224 157.77 1.3863 0.093 0.879 

17.292 168.5 1.4834 0.093 0.88 

17.327 172.41 1.5158 -0.279 0.879 

17.394 178.75 1.5858 -0.466 0.887 

17.485 184.91 1.7067 -1.304 0.923 

17.549 187.8 1.7688 -1.304 0.942 

17.619 188.92 1.8223 -1.304 0.965 

17.655 188.82 1.8474 -1.304 0.978 

17.722 189.29 1.89 -1.49 0.998 

17.789 189.76 1.9221 -1.49 1.013 

17.859 190.97 1.9383 -1.49 1.015 

17.923 191.34 1.9394 -1.211 1.014 

17.99 190.6 1.94 -1.211 1.018 

18.059 189.29 1.951 -1.211 1.031 

18.131 189.24 1.962 -1.211 1.037 

18.196 189.24 1.9574 -0.931 1.034 

18.262 189.2 1.942 -0.931 1.026 



18.328 189.38 1.9298 -0.838 1.019 

18.397 188.82 1.9233 -0.559 1.019 

18.46 187.52 1.8814 -0.466 1.003 

18.526 185.28 1.7735 -0.466 0.957 

18.597 182.95 1.7392 -0.093 0.951 

18.668 180.9 1.7264 -0.093 0.954 

18.733 178.19 1.71 0.186 0.96 

18.799 174.65 1.6703 0.093 0.956 

18.841 162.44 1.6415 0.279 1.011 

18.923 161.41 1.5718 0.372 0.974 

18.982 154.32 1.5193 0.372 0.984 

19.035 147.05 1.4849 0.372 1.01 

19.095 138.47 1.4479 0.372 1.046 

19.185 125.88 1.3446 0.465 1.068 

19.246 118.52 1.2701 0.465 1.072 

19.314 110.96 1.1961 0.465 1.078 

19.381 103.97 1.1516 0.465 1.108 

19.445 96.88 1.1459 0.372 1.183 

19.514 87.93 1.1708 0.279 1.331 

19.579 78.89 1.2102 0.279 1.534 

19.643 69.47 1.2389 0.279 1.783 

19.706 60.42 1.254 0.279 2.075 

19.772 51.75 1.2763 0.279 2.466 

19.839 44.85 1.3083 0.186 2.917 

19.9 40.1 1.3189 -0.093 3.289 

19.966 36.18 1.2793 -0.652 3.536 

20.038 32.26 1.1771 -1.025 3.648 

20.106 26.85 1.0676 -2.328 3.976 

20.168 22.47 0.9469 -3.725 4.214 

20.23 19.4 0.8148 -4.097 4.201 

20.299 16.97 0.7141 -3.725 4.208 

20.361 15.29 0.6546 -3.911 4.281 

20.429 16.69 0.5866 -3.725 3.514 

20.494 13.52 0.508 -3.632 3.757 

20.559 16.41 0.4474 -3.445 2.726 

20.627 22.57 0.3972 -3.352 1.76 

20.694 29.84 0.291 -3.352 0.975 

20.761 34.59 0.2899 -3.539 0.838 

20.827 36.46 0.3409 -0.838 0.935 

20.895 37.21 0.3414 -0.093 0.918 

20.963 37.11 0.3749 0.093 1.01 

21.029 36.27 0.3988 0.279 1.1 

21.071 36.37 0.4089 0.186 1.125 

21.15 38.79 0.4124 0 1.063 

21.211 39.63 0.4046 0 1.021 

21.275 40.38 0.3846 0 0.953 

21.343 41.59 0.3569 0 0.858 



21.409 42.52 0.3388 0 0.797 

21.471 43.55 0.3382 0.186 0.777 

21.54 45.04 0.3379 0.186 0.75 

21.604 46.81 0.3508 0.186 0.749 

21.672 48.95 0.3891 0.279 0.795 

21.735 50.82 0.4255 0.279 0.837 

21.805 52.59 0.4657 0.279 0.885 

21.87 53.9 0.5023 0.186 0.932 

21.934 55.29 0.5363 0.186 0.97 

22 57.44 0.5748 0 1.001 

22.07 59.86 0.6149 0 1.027 

22.133 61.45 0.6438 0 1.048 

22.198 62.2 0.666 0 1.071 

22.267 62.47 0.6854 0 1.097 

22.332 62.47 0.6974 -0.093 1.116 

22.396 63.13 0.6958 -0.093 1.102 

22.464 64.34 0.682 -0.186 1.06 

22.535 66.2 0.6595 -0.186 0.996 

22.594 68.07 0.641 -0.186 0.942 

22.661 70.68 0.6282 -0.186 0.889 

22.726 73.48 0.6239 -0.466 0.849 

22.796 76.74 0.6291 0 0.82 

22.863 80.1 0.6371 0 0.795 

22.928 83.27 0.659 0.093 0.791 

22.998 86.63 0.6948 0.186 0.802 

23.064 89.8 0.6189 0.093 0.689 

23.098 91.38 0.5771 0.093 0.632 

23.195 95.2 0.621 0.093 0.652 

23.232 96.32 0.6439 0.093 0.668 

23.297 97.82 0.6817 0.186 0.697 

23.364 98.65 0.7165 0.217 0.726 

23.446 97.02 0.7373 0.279 0.76 

23.509 96.23 0.7587 0.279 0.788 

23.575 95.95 0.7835 0.279 0.817 

23.645 94.83 0.8219 0.279 0.867 

23.713 92.87 0.8524 0.372 0.918 

23.776 90.73 0.8627 0.279 0.951 

23.842 89.24 0.8665 0.279 0.971 

23.908 87.37 0.8732 0.279 0.999 

23.975 85.97 0.887 0.279 1.032 

24.046 85.6 0.9289 0.279 1.085 

24.114 85.6 0.9763 0.279 1.141 

24.18 85.51 1.0296 0.279 1.204 

24.214 85.41 1.055 0.279 1.235 

24.314 84.85 1.1097 0.186 1.308 

24.348 84.2 1.1132 0.186 1.322 

24.413 81.03 1.1071 0.093 1.366 



24.479 75.16 1.0861 -0.093 1.445 

24.548 65.93 1.0547 -0.186 1.6 

24.611 57.25 1.021 -1.025 1.783 

24.677 48.95 0.9929 -1.211 2.028 

24.744 41.96 0.9997 -1.211 2.382 

24.811 35.34 1.0185 -1.49 2.882 

24.881 29.75 1.0284 -1.397 3.457 

24.942 25.83 1.0274 -1.304 3.978 

25.009 22.85 0.9783 -1.304 4.282 

25.082 20.05 0.8937 -1.211 4.458 

25.145 18.18 0.8585 -0.931 4.721 

25.215 17.06 0.8419 -0.838 4.934 

25.282 16.41 0.8194 -0.652 4.993 

25.348 17.72 0.8044 -0.652 4.54 

25.412 19.86 0.7896 -0.559 3.976 

25.48 21.91 0.7651 -0.559 3.492 

25.547 24.52 0.7668 -0.559 3.127 

25.616 28.72 0.776 -0.559 2.702 

25.683 34.78 0.7707 -0.652 2.216 

25.75 41.03 0.7466 -2.514 1.82 

25.818 43.92 0.5001 -4.283 1.139 

25.889 44.11 0.7278 -4.656 1.65 

25.923 43.73 0.7217 -4.656 1.65 

25.993 41.77 0.6665 -5.307 1.596 

26.063 38.88 0.775 -5.4 1.993 

26.126 35.25 0.8464 -5.369 2.401 

26.188 33.01 0.9017 -5.369 2.732 

26.247 30.49 0.9312 -5.369 3.054 

26.341 26.3 0.9368 -5.68 3.563 

26.409 24.24 0.8868 -5.587 3.658 

26.445 23.31 0.8495 -5.587 3.644 

26.514 23.4 0.7737 -5.494 3.306 

26.584 23.4 0.7014 -5.494 2.997 

26.644 23.5 0.6318 -5.4 2.689 

26.713 24.34 0.5825 -5.4 2.393 

26.782 24.24 0.5815 -5.4 2.398 

26.844 23.22 0.5982 -5.4 2.576 

26.909 21.73 0.6389 -5.4 2.941 

26.977 20.33 0.6669 -5.4 3.281 

27.038 19.4 0.6726 -5.4 3.468 

27.104 19.02 0.6701 -5.307 3.523 

27.171 18.74 0.6764 -5.307 3.609 

27.241 18.37 0.706 -5.214 3.843 

27.303 17.9 0.7273 -5.214 4.062 

27.369 17.25 0.7471 -5.214 4.331 

27.438 17.44 0.749 -5.214 4.295 

27.499 19.49 0.7165 -5.121 3.677 



27.572 24.9 0.691 -5.121 2.775 

27.639 31.24 0.6463 -5.121 2.069 

27.709 38.98 0.5471 -5.214 1.404 

27.778 45.5 0.4755 -5.587 1.045 

27.844 49.05 0.5103 -5.959 1.04 

27.916 48.3 0.6073 -6.425 1.257 

27.986 44.2 0.679 -6.797 1.536 

28.02 42.24 0.7072 -6.983 1.674 

28.089 38.42 0.7583 -6.983 1.974 

28.154 36.18 0.7939 -6.983 2.194 

28.224 35.62 0.7092 -6.983 1.991 

28.294 34.78 0.5691 -6.983 1.636 

28.365 32.92 0.6572 -6.983 1.997 

28.433 30.21 0.6864 -6.983 2.272 

28.498 27.23 0.6596 -6.983 2.422 

28.561 24.15 0.6005 -6.673 2.486 

28.613 22.29 0.5516 -6.673 2.475 

28.68 21.45 0.5078 -6.673 2.368 

28.749 18.46 0.4712 -6.425 2.552 

28.818 15.57 0.4496 -6.331 2.887 

28.885 13.43 0.4383 -6.331 3.265 

28.952 11.75 0.4237 -6.238 3.606 

29.016 10.91 0.3946 -6.146 3.617 

29.085 10.44 0.3672 -6.052 3.516 

29.156 10.16 0.3438 -5.959 3.383 

29.226 9.88 0.3228 -5.866 3.266 

29.294 9.79 0.2972 -5.866 3.035 

29.357 9.79 0.2845 -5.68 2.906 

29.417 9.79 0.2824 -5.68 2.885 

29.483 9.79 0.2879 -5.587 2.941 

29.552 9.79 0.2978 -5.494 3.041 

29.616 9.98 0.3175 -5.4 3.182 

29.686 10.35 0.348 -5.307 3.362 

29.755 10.63 0.3908 -5.307 3.677 

29.816 10.91 0.4368 -5.214 4.003 

29.868 11.1 0.4763 -5.121 4.292 

29.939 11.66 0.5199 -5.028 4.46 

30.009 12.59 0.5517 -4.935 4.383 

30.081 13.61 0.5762 -4.842 4.232 

30.147 15.01 0.622 -4.842 4.143 

30.215 16.5 0.6929 -4.749 4.198 

30.282 18 0.7451 -4.749 4.14 

30.347 19.49 0.7746 -4.749 3.975 

30.413 21.07 0.7979 -4.656 3.786 

30.465 22.85 0.811 -4.656 3.55 

30.53 25.83 0.773 -4.656 2.993 

30.599 29.37 0.5057 -4.656 1.722 



30.668 32.73 0.5217 -4.749 1.594 

30.73 35.15 0.6301 -5.028 1.793 

30.801 36.46 0.6195 -5.494 1.699 

30.87 36.09 0.6917 -6.052 1.917 

30.913 36.18 0.7272 -6.285 2.01 

30.988 36.27 0.7671 -6.285 2.115 

31.05 35.15 0.7853 -6.285 2.234 

31.121 33.57 0.8115 -6.89 2.417 

31.191 31.8 0.8194 -7.077 2.577 

31.257 30.58 0.7858 -7.077 2.569 

31.323 30.58 0.7191 -7.077 2.351 

31.39 30.58 0.6706 -7.077 2.193 

31.459 30.58 0.6568 -7.077 2.148 

31.523 29.84 0.6735 -7.077 2.257 

31.589 28.25 0.7083 -7.17 2.507 

31.655 26.57 0.7243 -7.077 2.725 

31.72 24.9 0.7215 -7.17 2.898 

31.785 23.03 0.7221 -7.077 3.135 

31.856 21.73 0.7722 -7.077 3.554 

31.922 20.89 0.8002 -6.983 3.831 

31.956 21.63 0.8068 -6.983 3.73 

32.026 20.42 0.8091 -6.89 3.962 

32.092 21.54 0.7808 -6.797 3.625 

32.16 27.6 0.7651 -6.704 2.772 

32.228 38.98 0.7687 -6.611 1.972 

32.299 54.64 0.7642 -6.797 1.398 

32.367 67.7 0.7353 -6.797 1.086 

32.436 75.34 0.6697 -6.797 0.889 

32.5 78.79 0.6019 -4.563 0.764 

32.564 80.01 0.5654 -4.004 0.707 

32.627 79.91 0.5635 -3.073 0.705 

32.693 79.07 0.5755 -1.769 0.728 

32.758 77.86 0.6078 -0.745 0.781 

32.827 76.09 0.6648 -0.279 0.874 

32.897 72.55 0.769 -0.186 1.06 

32.963 66.48 0.916 0 1.378 

33.033 56.41 1.0318 0 1.829 

33.098 45.22 1.0966 -0.466 2.425 

33.167 34.69 1.108 -0.466 3.194 

33.233 26.11 1.078 -0.279 4.129 

33.298 21.35 0.8157 -0.279 3.82 

33.334 19.95 0.6817 -0.186 3.416 

33.403 17.34 0.7635 0 4.402 

33.476 15.11 0.7354 0.186 4.869 

33.543 13.8 0.6476 0.372 4.693 

33.614 12.96 0.5481 0.558 4.229 

33.675 13.66 0.5064 2.979 3.707 



33.755 13.52 0.5012 3.259 3.707 

33.825 13.89 0.5347 3.538 3.848 

33.859 13.71 0.5387 3.631 3.93 

33.959 14.55 0.5301 3.91 3.644 

33.99 14.92 0.5292 4.003 3.547 

34.086 15.11 0.5527 4.19 3.659 

34.153 14.92 0.5994 4.19 4.018 

34.189 15.2 0.6271 4.283 4.126 

34.258 15.39 0.663 4.283 4.309 

34.329 15.76 0.7006 4.376 4.446 

34.394 16.04 0.7786 4.469 4.854 

34.464 16.88 0.8736 4.562 5.176 

34.536 18.84 0.9951 4.655 5.283 

34.601 21.45 1.0905 4.748 5.085 

34.67 23.4 1.2069 4.655 5.157 

34.738 24.62 1.3279 4.562 5.394 

34.806 26.48 1.4175 4.469 5.353 

34.873 28.25 1.48 4.469 5.238 

34.937 30.58 1.5082 4.283 4.931 

35.007 33.2 1.4795 3.445 4.457 

35.046 34.13 1.4367 2.793 4.21 

35.112 35.62 1.3544 2.048 3.802 

35.176 36.74 1.3183 1.117 3.588 

35.241 37.11 1.3266 0.279 3.575 

35.313 37.3 1.3494 -0.279 3.618 

35.379 37.11 1.3506 -0.559 3.639 

35.442 36.65 1.326 -0.745 3.618 

35.504 37.11 1.2817 -0.838 3.454 

35.568 37.86 1.2181 -1.118 3.218 

35.637 38.51 1.1264 -1.583 2.925 

35.703 38.88 1.0169 -2.328 2.615 

35.767 39.16 0.913 -2.7 2.331 

35.835 39.91 0.8453 -2.886 2.118 

35.901 38.79 0.8138 -3.632 2.098 

35.966 37.21 0.7964 -3.817 2.141 

36.035 35.53 0.7852 -3.632 2.21 

36.102 33.48 0.8128 -3.725 2.428 

36.168 31.7 0.98 -3.632 3.091 

36.239 33.57 1.0953 -3.632 3.263 

36.303 29.56 1.1591 -2.98 3.921 

36.364 33.66 1.1995 -0.373 3.563 

36.443 34.87 1.1906 -1.118 3.414 

36.509 34.41 1.1929 -1.862 3.467 

36.576 31.98 1.1694 -2.514 3.656 

36.643 29.19 1.1125 -2.514 3.812 

36.71 27.04 0.9913 -2.421 3.666 

36.779 26.67 0.9209 -2.235 3.453 



36.844 28.53 0.9641 -2.142 3.379 

36.88 30.58 1.0022 -2.049 3.277 

36.945 31.89 1.0507 -2.607 3.295 

37.008 30.03 1.0159 -2.607 3.384 

37.075 32.17 0.9035 -2.607 2.809 

37.143 32.45 0.7303 -2.607 2.25 

37.213 45.13 0.7023 -2.514 1.556 

37.282 58.19 0.7715 -2.514 1.326 

37.349 57.53 0.9331 -3.166 1.622 

37.415 51.94 1.0572 -3.259 2.036 

37.487 45.32 1.0839 -3.259 2.392 

37.549 40.75 1.0548 -3.259 2.589 

37.616 38.04 1.0334 -3.259 2.716 

37.68 39.91 1.0764 -3.166 2.697 

37.743 41.31 1.1661 -3.073 2.823 

37.806 40.19 1.2654 -2.886 3.149 

37.875 42.8 1.3353 -2.793 3.12 

37.944 48.39 1.3276 -2.793 2.743 

38.013 54.27 1.3254 -2.793 2.442 

38.079 56.97 1.3141 -2.98 2.307 

38.15 56.6 1.2936 -2.98 2.285 

38.213 53.8 1.2837 -2.98 2.386 

38.283 58.19 0.8356 -3.073 1.436 

38.351 78.89 0.5818 -3.073 0.737 

38.416 105.83 0.6551 -3.259 0.619 

38.487 122.34 0.75 -4.097 0.613 

38.52 125.23 0.7791 -4.656 0.622 

38.607 125.6 0.7946 -4.532 0.633 

38.657 125.6 0.7838 -4.407 0.624 

38.72 125.98 0.7922 -4.407 0.629 

38.784 125.32 0.8226 -4.578 0.656 

38.851 125.32 0.8746 -4.578 0.698 

38.916 125.32 0.9058 -4.749 0.723 

38.979 125.32 0.9139 -4.749 0.729 

39.043 125.32 0.9156 -4.749 0.731 

39.138 124.86 0.9117 -4.749 0.73 

39.206 125.04 0.908 -4.749 0.726 

39.272 125.98 0.9016 -4.656 0.716 

39.306 126.72 0.8984 -4.656 0.709 

39.374 129.05 0.8968 -4.656 0.695 

39.444 132.04 0.8985 -4.656 0.68 

39.514 135.67 0.9083 -4.656 0.669 

39.585 139.31 0.9253 -4.563 0.664 

39.649 141.27 0.9472 -4.563 0.671 

39.716 143.79 0.9777 -4.563 0.68 

39.782 145.84 1.0071 -4.563 0.691 

39.852 148.17 1.0354 -4.563 0.699 



39.913 150.87 1.0528 -4.563 0.698 

39.978 153.11 1.0665 -4.469 0.697 

40.041 155.25 1.0838 -4.469 0.698 

40.115 157.87 1.0959 -4.469 0.694 

40.179 160.1 1.0984 -4.469 0.686 

40.246 162.16 1.0965 -4.376 0.676 

40.304 163.37 1.0938 -4.376 0.67 

40.365 164.86 1.0878 -4.376 0.66 

40.426 165.98 1.0749 -4.376 0.648 

40.493 166.63 1.0586 -4.376 0.635 

40.562 166.07 1.0586 -4.283 0.637 

40.628 164.58 1.0564 -4.283 0.642 

40.691 161.97 0.9321 -4.283 0.575 

40.759 159.26 0.7404 -4.283 0.465 

40.827 156.56 0.7607 -4.283 0.486 

40.892 154.23 0.8133 -4.19 0.527 

40.957 152.46 0.8785 -4.19 0.576 

41.02 152.83 0.9386 -3.911 0.614 

41.084 154.42 0.9734 -3.911 0.63 

41.176 156 1.027 -3.911 0.658 

41.24 161.5 1.1022 -3.539 0.682 

41.276 164.49 1.1574 -3.539 0.704 

41.369 170.73 1.29 -3.725 0.756 

41.405 172.32 1.3233 -3.725 0.768 

41.473 175.21 1.3679 -3.725 0.781 

41.539 176.79 1.4044 -3.817 0.794 

41.608 178.66 1.4358 -3.817 0.804 

41.68 180.9 1.4644 -3.817 0.81 

41.747 183.42 1.4879 -3.817 0.811 

41.814 185.19 1.5045 -3.725 0.812 

41.879 185.47 1.5109 -3.725 0.815 

41.945 185.37 1.5122 -3.725 0.816 

42.012 185.33 1.5087 -3.725 0.814 

42.081 185.33 1.4893 -3.725 0.804 

42.144 185.28 1.4692 -3.632 0.793 

42.212 187.98 1.4541 -3.725 0.774 

42.277 190.22 1.4534 -3.725 0.764 

42.342 192.74 1.4531 -3.725 0.754 

42.409 195.63 1.4556 -3.725 0.744 

42.477 197.5 1.4701 -3.725 0.744 

42.546 197.87 1.486 -3.817 0.751 

42.616 197.77 1.4986 -3.817 0.758 

42.678 197.77 1.5074 -3.817 0.762 

42.748 197.77 1.4988 -3.817 0.758 

42.813 197.77 1.4894 -3.817 0.753 

42.881 200.39 1.4844 -3.817 0.741 

42.915 201.88 1.483 -3.817 0.735 



43.009 205.51 1.4817 -3.725 0.721 

43.047 206.63 1.4801 -3.725 0.716 

43.11 206.73 1.4724 -3.725 0.712 

43.18 204.21 1.4521 -3.725 0.711 

43.248 199.73 1.4265 -3.725 0.714 

43.314 191.81 1.4328 -3.632 0.747 

43.385 180.62 1.2918 -3.632 0.715 

43.459 166.07 1.1155 -3.632 0.672 

43.523 150.41 1.4371 -3.632 0.955 

43.589 129.43 1.3647 -3.539 1.054 

43.658 102.76 1.5611 -3.36 1.519 

43.701 76.83 1.6206 -3.181 2.109 

43.795 60.42 1.5286 -3.181 2.53 

43.863 46.9 1.3994 -3.181 2.984 

43.93 37.86 1.2689 -2.98 3.352 

43.965 32.82 1.1917 -2.886 3.631 

44.037 27.32 0.9921 -2.421 3.631 

44.1 25.83 0.8075 -2.049 3.126 

44.166 25.18 0.6312 -1.211 2.507 

44.236 24.52 0.4401 2.328 1.794 

44.306 24.71 0.3015 5.028 1.22 

44.368 26.39 0.3582 6.983 1.357 

44.436 31.8 0.6079 17.877 1.912 

44.504 38.32 0.5574 22.811 1.454 

44.571 40.56 0.6085 22.998 1.5 

44.641 43.83 0.8565 23.463 1.954 

44.705 51.01 1.0827 22.811 2.123 

44.767 60.42 1.2892 48.603 2.134 

44.83 70.12 1.4808 36.313 2.112 

44.892 74.78 1.667 6.331 2.229 

44.957 77.86 1.8398 2.793 2.363 

45.022 78.98 1.9596 -2.235 2.481 

45.094 78.79 2.0111 -4.004 2.552 

45.163 79.17 1.976 -3.725 2.496 

45.23 80.56 1.8972 -3.817 2.355 

45.298 83.18 1.8956 -4.097 2.279 

45.364 87.56 1.8754 -4.563 2.142 

45.433 96.51 1.8857 -5.028 1.954 

45.502 108.07 1.8873 -6.052 1.746 

45.571 119.35 1.854 -7.728 1.553 

45.606 124.48 1.844 -8.008 1.481 

45.673 132.88 1.8467 -8.194 1.39 

45.741 140.71 1.8127 -8.38 1.288 

45.81 146.58 1.7007 -8.473 1.16 

45.879 149.38 1.591 -8.66 1.065 

45.944 150.22 1.4781 -8.752 0.984 

46.014 150.97 1.3627 -8.752 0.903 



46.084 150.69 1.2586 -8.845 0.835 

46.153 147.89 1.1887 -8.752 0.804 

46.22 142.95 1.1638 -8.845 0.814 

46.288 136.33 1.1658 -8.752 0.855 

46.359 128.4 1.1635 -8.752 0.906 

46.393 125.23 1.1612 -8.845 0.927 

46.458 121.13 1.1689 -9.125 0.965 

46.531 119.35 1.1518 -9.311 0.965 

46.603 118.89 1.09 -9.591 0.917 

46.667 118.42 1.0908 -9.497 0.921 

46.738 116.93 1.0914 -9.404 0.933 

46.806 114.69 1.1074 -9.497 0.966 

46.876 112.08 1.1258 -9.404 1.004 

46.944 109.19 1.1543 -9.497 1.057 

47.014 107.42 1.2208 -9.404 1.136 

47.049 106.77 1.2623 -9.404 1.182 

47.12 107.51 1.3205 -9.311 1.228 

47.189 110.5 1.0812 -9.311 0.978 

47.26 115.63 0.6854 -9.218 0.593 

47.329 117.4 0.6905 -9.218 0.588 

47.402 119.54 0.7433 -9.125 0.622 

47.471 121.22 0.8125 -9.218 0.67 

47.523 114.04 0.8605 -8.845 0.755 

47.584 114.32 0.9113 -8.845 0.797 

47.657 117.49 0.9724 -8.845 0.828 

47.721 117.68 1.039 -8.566 0.883 

47.791 116.37 1.1115 -8.473 0.955 

47.855 113.76 1.1652 -8.473 1.024 

47.924 109.38 1.2092 -8.473 1.106 

47.99 104.62 1.237 -8.473 1.182 

48.055 101.08 1.2608 -8.38 1.247 

48.126 97.26 1.2758 -8.38 1.312 

48.196 94.09 1.2831 -8.38 1.364 

48.229 92.31 1.2898 -8.38 1.397 

48.296 89.33 1.3212 -8.287 1.479 

48.363 85.13 1.3904 -8.38 1.633 

48.431 79.17 1.4832 -8.38 1.873 

48.503 72.83 1.516 -8.473 2.082 

48.568 67.6 1.4953 -8.473 2.212 

48.632 62.66 1.4953 -8.473 2.386 

48.699 56.97 1.5025 -8.473 2.637 

48.764 50.73 1.5397 -8.473 3.035 

48.832 43.73 1.4746 -8.473 3.372 

48.904 38.98 1.3635 -8.473 3.498 

48.973 34.69 1.2828 -8.38 3.698 

49.043 34.03 1.2575 -8.287 3.695 

49.111 35.99 1.2396 -8.194 3.444 



49.18 35.81 1.1668 -8.194 3.259 

49.213 34.78 1.1079 -8.101 3.186 

49.282 32.17 0.9355 -8.101 2.908 

49.354 31.52 0.9293 -8.008 2.949 

49.419 33.48 1.0206 -8.008 3.049 

49.484 36.27 1.013 -7.914 2.793 

49.555 38.14 0.6215 -7.914 1.63 

49.626 39.44 0.6249 -7.914 1.584 

49.693 41.96 0.6459 -7.914 1.539 

49.76 45.97 0.7356 -7.914 1.6 

49.829 49.51 0.8952 -7.542 1.808 

49.88 46.53 0 -7.542 0 

49.945 52.31 0 -7.309 0 

50.022 51.94 0 -7.077 0 

50.084 51.38 0 -7.17 0 

50.147 51.1 0 -7.263 0 

50.211 51.29 0 -7.542 0 



















May 16, 2023 

Appendix B 
Laboratory Tests 

NorCal Engineering 

Project Number 23848-23 



May 16, 2023 

Sample 
B-1 @ 10' 
B-1 @ 20' 
B-1 @ 30' 
B-1 @ 35' 

le 
2' 

% by weight 
ppm - mg/kg 

le 
2' 

H 
7.7 

Project Number 23848-23 

TABLE I 
MAXIMUM DENSITY TESTS 

0 timum Moisture % Maximum D 
12.5 

TABLE II 
EXPANSION TESTS 

Classification Ex ansion Index 
Silt Fine SAND 

TABLE Ill 
ATTERBERG LIMITS 

Liquid Limit Plastic Limit 
45 
30 
29 
28 

TABLE IV 
CORROSION TESTS 

Electrical Resistivit 
4,175 

25 
25 
25 
26 

Sulfate % 
0.0008 

NorCal Engineering 

09 

Plasticity Index 
20 
5 
4 
2 

Chloride m 
201 





Vertical Pressure Consolidation 
Sample No. B5 Depth 5' Date 4/28/2023 (kips/sq.ft.) 

Sample Height (inches) (percent) 

1.02 
-
-· 

% � In-Situ Moisture Content -
1.01 -

-
-

0 Saturated -

0.125 1.0000 0.0 - -

1.00 - -

0.25 0.9980 0.2 -
0.5 0.9960 0.4 0.99 

1 0.9920 0.8 --~-

1 0.9895 1.1 'C 
0.98 �~� 

2 0.9840 1.6 Q; .... 
�~� 0.97 4 0.9770 2.3 -= 

8 0.9700 3.0 �~� 
0.25 0.9790 2.1 rri 0.96 

. 
0.95 

0.94 

U) 
0.93 Q) 

Date Tested: 4/25/2023 
.c 
(.) 
C 

Sample: 85 '.;:° 0.92 
.c 

Depth: 5' CJ) 
.Q) 

I 0.91 
Q) 

a.. 
E 0.90 --

"' -

(/) 

�~� 

0.89 . 

0.88 

----- ----- _ .. 

0.87 
-----·-···---1 

---

0.86 --

I 
�~� 

0.85 �~� 

0.84 

Fine-Medium Grained Sand w/ Some Silt 
0.83 Dry Density: 96.5 pcf 

Initial Moisture Content: 14.8 % 
0.82 Saturated Moisture Content: 27.6 % -~ 

--
Saturated at I kip/sq.ft. -~ 

0.81 
0.1 1 10 

Vertical Pressure (kips/sq. ft.) 

NorCal Engineering CONSOLIDATION TEST 

SOILS AND GEOTECHNICAL CONSULTANTS ASTM D2435 

Side Studio Plate B 

PROJECT NUMBER: 23848-23 DA TE: 4/28/2023 



Vertical Pressure Consolidation 
Sample No. BS Depth 10' Date 4/28/2023 (kips/sq.ft.) 

Sample Height (inches) (percent) 

1 02 
�~� 

�~� 

% � In-Situ Moisture Content �~� 

1.01 -
---~ '--~ 

0 Saturated 
,_ 
I-

0.125 1.0000 0.0 �~� 
,_ 

1.00 - C-

0.25 0.9985 0.2 

0.5 0.9960 0.4 0.99 

I 0.9920 0.8 

I 0.9885 1.2 "O 
0.98 

2 0.9820 1.8 �~� �~� -<!'II 0.97 -4 0.9750 2.5 i.. 

= 
8 0.9685 3.2 -<!'II 

0.25 0.9745 2.6 r.ri 0.96 

0.95 

0.94 

VJ 0.93 Q) 

Date Tested: 4/25/2023 .c u 
C: 

Sample: B5 '=- 0.92 
E 

Depth: IO' 0) 

'iii 
I 0.91 , .... 
Q) --
0. ,_ 
E ·--

C1l 
0.90 

··-~~ 
(j) ··-

,_ 
0.89 .. I-

0.88 
�~� 

... 
~--

------ --·- - --- -- --
0.87 

-~ 

.I-

0.86 __ ,_ 

,_ 

0.85 �~� 

. -~ 
�~� 

0.84 

Fine-Medium Grained Sand w/ Trace Silt 
0.83 

Dry Density: 95.6 pcf 
Initial Moisture Content: 7.7 % 

0.82 Saturated Moisture Content: 28.2 % C--" 

Saturated at I kip/sq.ft. 
0.81 

!-------------··--

0.1 1 10 

Vertical Pressure (kips/sq.ft.) 

NorCal Engineering CONSOLIDATION TEST 

SOILS AND GEOTECHNICAL CONSULT ANTS ASTM D2435 

Side Studio Plate C 

PROJECT NUMBER: 23848-23 DATE: 4/28/2023 



60 

50 

40 

20 
/ 

/ 
/ 

/ 

10 
/ 

/ 
/ 

I CLjML �~� 
I 

I 
%¡� 

0 

PLASTICITY INDEX 
ASTM D4318 

/ v 
/ 

/ 
/ 

v/ 
CH orOH 

/ 
/ / / 

/ 

"U" Line I/ /"A" 
/ 

/ / 
/ 

/ 
'I' 

/ / 
/ 

/cl orOL 
/ / I/ 

/ OH or MH 

/ 
V ML )rOL 

/ 
/ 

V 
Line 

0 10 20 30 40 50 60 70 80 90 100 110 

Liquid Limit 

Symbol Sample Depth LL PL PI 

% � B3 10' 45 25 20 

&f� B3 20' 30 25 5 

..&. B3 30' 29 25 4 

%¡� B3 35' 28 26 2 

%Ê� 

L, 

NorCal Engineering 
SOILS AND GEOTECHNICAL CONSULT ANTS 

Side Studio 
PROJECT NUMBER: 23848-23 DATE: 4/28/2023 

Revised 9-17 

uses 
ML 

ML 

ML 

ML 

Soil Description 

Silt 

Silt 

Silt 

Silt 

PLASTICITY INDEX 

ASTM D4318 



R-VALUE TEST REPORT 
[) CT-301 0 ASTM-D2844 

PROJECT NAME: Norcal: Side Studio (23848-23) PROJECT NUMBER: L-230401 --------------------- --------SAMPLE LOCATION: 10145 Artesia Place, Bellflower SAMPLE NUMBER: 81 (23848-23) 
--------

SAMPLE DESCRIPTION: SANDY SILT (ML), dark gray SAMPLE DEPTH: 2' 
--------

SAMPLED BY: Norcal 4/07/23 TESTED BY: JPG 

TEST SPECIMEN 

MOISTURE AT COMPACTION% 

WEIGHT OF SAMPLE, grams 

HEIGHT OF SAMPLE, Inches 

DRY DENSITY, pcf 

COMPACTOR AIR PRESSURE, psi 

EXUDATION PRESSURE, psi 

EXPANSION, Inches x 10exp-4 

STABILITY Ph 2,000 lbs (160 psi) 

TURNS DISPLACEMENT 

R-VALUE UNCORRECTED 

R-VALUE CORRECTED 

EXPANSION PRESSURE (psf) 

R-VALUE VS. EXUDATION PRESSURE 

80 

70 ---

!i ~L H 
�~� ~ - y 

w 
::, 
..J 
<( 

.,. 
50 

1J 
> 40 
i 

-+ 
10 ---

100 200 300 400 500 600 

EXUDATION PRESSURE (PSI) 

R-VALUE AT EQUILIBRIUM:I 

R-VALUE BY EXUDATION PRESSURE: 

R-VALUE BY EXPANSION PRESSURE: 

EXPANSION PRESSURE AT 300 PSI EXUDATION: 

TRAFFIC INDEX (Assumed): 

GRAVEL FACTOR (Assumed): 

UNIT MASS OF COVER MATERIAL, kg/mAJ (Assumed) : 

700 800 

44 

51 
44 

275 
5.5 
1.5 

2100.0 

u:­
(/) 
a.. -w 
n: 
::) 
(/) 
(/) 
w 
n: 
a.. 
z 
0 
en z 
<( 
a.. 
>< w 

A 

19.5 

967 

2.36 

104.0 

200 

113 

34 

62 

5.20 

43 

39 

146.9 

500 

450 

400 

350 

300 

250 

200 

150 

100 

50 

0 

--------
DATE TESTED: 4/26/2023 

B C 

18.3 17.1 

1056 1037 

2.59 2.47 

104.4 108.7 

200 250 

269 797 

61 98 

54 50 

5.17 5.10 

49 52 

51 52 

263.5 423.4 

EXPANSION PRESSURE VS. EXUDATION 
PRESSURE - w -• t-DJJ --- - - -- -

---- --- - -- -- ----- -- -- a ff- -·· ----- -.r 

{ffl .a --- (- ;-, 

[it _[f a i -l..o::t: .l/. }±jg -t-+-t- ·c. 
~ ij :[·J: i~ T-j ""if;! -8:- ¥ ,_i- µ: -.£!- t- .. 

fl:-kW 8 f---f '"'--i=q:. 
�~� .ff ttJ ~,-1= 

wff - Eff M It -tm �~� ttit ~cTF l fff t-+ij 00 
--s---t =t£F~ er= -r:---+-r ,.. ..,.. ~!- :j:. 

0 100 200 300 400 500 600 700 800 

EXUDATION PRESSURE (PSI) 

- , -t ,-c-; t·t,-. ..: 
50.0 _ , -- r --- ---

0.0 ~·- ~ ---,.... 
0 50 100 150 200 250 300 350 400 450 500 

COVER THICKNESS BY EXPANSION PRESSURE 
(mm) 
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ASCE. 
AMERICAN SOCIETY OF CNIL ENGINEERS 

Address: 
10145 Artesia Pl 
Bellflower, California 
90706 

' "Astrftor th SI 

https:/ /a see ?hazard tool. online/ 

ASCE 7 Hazards Report 

Standard: ASCE/SEI 7-16 

Risk Category: II 
Soil Class: D - Stiff Soil 

Page 1 of 3 

Latitude: 33.875248 

Longitude: -118.117597 

Elevation: 65.49595118707772 ft 
(NAVO 88) 

, 
~tereyPark 

L,os t ngefes l: as t Los 

rig !!.!_ --

I 8 
Ou,v. 

Monh:H)Oll d 

I lu n ti n gton ., 

Mon May 15 2023 

Fu ll er1 n 



ASCE. 
AMERICAN SOCIETY OF CIVI L ENGINEERS 

Seismic 

Site Soil Class: 

Results: 

Ss 

S1 

Fa 
Fv 

SMs 

SM1 

Sos 

D - Stiff Soil 

1.571 

0.562 

1 

N/A 

1.571 

N/A 

1.047 

So1 N/A 

TL : 8 

PGA: 0.671 

PGAM: 0.738 

FPGA 1.1 

le 1 

Cv : 1.414 

Ground motion hazard analysis may be required. See ASCE/SEI 7-16 Section 11.4.8. 

Data Accessed: Mon May 15 2023 

Date Source: USGS Seismic Design Maps 

https://asce 7hazardtool .onli ne/ Page 2 of 3 Mon May 15 2023 



ASCE. 
AMERICAN SOCIETY OF CIVIL ENGINEERS 

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided "as is" and without warranties of 
any kind . The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE. 

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard. 

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein . To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool. 

https://asce 7hazardtool .online/ Page 3 of 3 Mon May 15 2023 
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